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© Polyolefinic composition having oxygen barrier property, as well as sheet and container made of 
said composition. 

© The improved resin composition comprising a polyolefin, an oxidation catalyst and 0 - 500 ppm of a radical 
inhibitor can be used to fabricate a sheet and a container that have good oxygen barrier quality on its own 
without being combined with expensive other resins that have oxygen barrier quality. 
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BACKGROUND OF THE INVENTION 

This invention relates to a polyolefin containing resin composition, as well as a sheet and a container 
that are made of said resin composition and that have an oxygen barrier property. This invention also 
relates to a process for producing such a sheet and container having an oxygen barrier property. 

Polyolefins are thermoplastic and can be shaped by various techniques including melt extrusion 
injection molding and blow molding. In addition, polyolefins are inexpensive. Because of these advantages' 
polyolefins are extensively used as materials for packaging films and sheets, as well as in the manufacture 
of bottls and other containers. 

A major disadvantage of polyolefins is their high oxygen permeability, so in order to package foods and 
other materials that dislike oxygen, they have to be used in lamination with other resins that are expensive 
and that have an oxygen barrier property, as exemplified by ethylene/vinyl acetate copolymers and 
polyvinylidene chloride. 

75 SUMMARY OF THE INVENTION 

The present invention has been accomplished under these circumstances and has as an object 
providing a polyolefinic resin composition that exhibits an effective oxygen barrier property on its own 
without using expensive other resins that have oxygen barrier quality. 
20 Another object of the present invention is to provide a sheet having oxygen barrier quality using said 
polyolefinic resin composition. " 

A further object of the present invention is to provide a process for producing said sheet. 
Still another object of the present invention is to provide a container having oxygen barrier quality usino 
said polyolefinic resin composition. ■ - a 

as Yet another object of the present invention is to provide a process for producing said container 

As a result of the intensive studies conducted in order to attain these object, the present inventors 
found that they could be attained by a polyolefinic resin composition comprising a polyolefin. an oxidation 
catalyst and 0 - 500 ppm of a radical inhibitor, an oxygen barrier sheet made of that composition an 
oxygen barrier container made of that composition, as well as processes for producing that oxygen barrier 
30 sheet and container. 

DETAILED DESCRIPTION OF THE INVENTION 
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Any oxidation catalyst can be used in the present invention as long as it promotes the oxidation of 
35 poyoefjns with oxygen, whereby the oxygen that would otherwise penetrate or permeate through the 
polyolefin of interest is reacted with the latter to reduce its oxygen permeability and hence improve its 
oxygen barrier quality. Metal catalysts made of transition metals in a compound form are preferably used as 
such ox.dat.on catalysts. The ions of transition metals, as they make a transition from the oxidized to 
reduced state and vice versa, permit oxygen to react with polyolefins and this would be the mechanism by 
40 which those transition metals work as oxidation catalysts. 

Preferred examples of transition metals that can be used in the present invention include Co Mn Fe 
Cu. Ni, Ti. V and Cr. with Co being particularly preferred. Compounds of these metals include salts 'with 
organic acids such as stearic acid, acetylacetonic acid, dimethyldithiocarbamic acid, linoleic acid and 
naphthenic acid. 

Aluminum compounds can also be used as oxidation catalysts in the present invention because of their 
many advantages including cleanness, colorlessness and low cost. 

The oxidation catalysts described above are preferably containined in the polyolefinic composition in 
amounts of at least 100 ppm in terms of the weight of metal atoms. From the viewpoint of oxygen barrier 
quality, those oxidation catalysts are preferably contained in high concentrations but if their content is 
excessive. rap,d oxygen absorption leads to the deterioration of polyolefins. which will cause haze lower 
strength and other defects in sheets and otherwise shaped parts of polyolefins. Therefore, to avoid these 
problems, ox.dat.on catalysts are preferably used in anmounts not exceeding 2.000 ppm in the polyolefinic 
composition. " ' 

Radical inhibitors are typically used in polyolefinic resins in order to prevent the generation of radicals 
or to eliminate the radicals once formed. However, the use of such radical inhibitors is either entirely 
avoided or limited to a content of 500 ppm in the resin composition of the present invention. Radical 
inhibitors that may be used in the present invention are classified into four major types: a static heat 
stabilizer that inhibits a radical reaction (oxidation reaction) by adding hydrogen atoms to the radicals 



so 



55 



2 



EP 0 451 762 A2 



30 



35 



40 



45 



SO 



55 



on generated radicals in such a way Z^TZZTl* ^ traPP ' n9 29ent that acts 

and a uv absorber that absorbs the enem^S^ 
s reverts back to the initial ground sfaL Z relLSo L T^t w C ° mP0Un < d h the 6XCited sta,e ' M 
photo-excited generation of radicals 9 * ° f light ' preventing the 

C.BA-GS C c e o;T P,e ° f dynam, " C Stabi ' iZer iS tris ^^W P henv.)pho S phite (IRGAFOS 168 of 

hydroxyphenylpropionate] (IRGANOX 259 of CIBA-GEIGY Com 7 5 i 1 • e - he ^ned.ol-b,s[3-(3.5-di-t-butyl-4- 
buty.anilino,-1,3,5-tria 2 ino (IRGANOX 565 of C.BA-GBGV 2 '? ,S t; OCtylthi0) - 6 - (4 - h y drox y- 3 -5-di-t- 
hydroxy P h e ny.)pro P ionate](,RGANOX 1010 o C.BA !IbGY ^^ ^ T^Z^TT^■ Wbu ^ , ■ 4 - 
hydrox y phenyl)propionate] (IGRANOX 1035FF of CIBA GElS ctf f f f ebis f 3 -< 3 -^di-t-buty f -4- 

'5 yphenyl)propionate (IRGANOX 1076 of CIBA-GE°QY Corn i m Ii-^, octede ^^-H>^M*ydrox- 
hydrocinnamide (IRGANOX 1098 of BA GE^GY ZZ> 7*5 dft buM7^ ,ene ^ {3;5 - di - , - b ^ l ^ hyd ^- 
ester (IRGANOX 1222 of CIBA-GEIGY Com ) ? 3 s 5^2 U ^ hydrox ^ n2 y'Ph«»Phonate-dieth y i 
benzene (IRGANOX 1222 of CIBA-GEIGY Corp ) £ ^ 

calcium (IRGANOX 1425WL of CIBA^GEIGY^ Cora ) ^^rt'^^ t"h l ^i~^"»I^ dr0 ^^ en2 ^'^ os ' 3 ' 10r,ate '" 
» (IRGANOX 3114 of CIBA-GEIGY Coral nrSSl ?T ' r,S(3 ' 5 " dK - but ^Mroxvbenzyl)-isocyanurate 
^ I^^^Z^&X^^™™* ™ °< CBA-GbJ Co,,, 6 

Corp.). P0M{eKt.1A3^eX^^T3S^^^ N 62210 01 CI8A ' GEIGV 
1A5-trtai™ (CHIMASORB 119FL of CIBA-GEIGY Sp) ,2A6 " pentamel,, > ,M -P l l> s 'i<'yl)a'"ino].6-chlofo- 
CIBA-GEIGY Corp ) 2 4 idM i k !' M - d ' me " ,ylb< ''' 2yl,W "'' l '- 2H - b « , " 2 °«™te (TINUVIN 234 o 

benzotriazole (TINUVIN 329 of CIBA-GEIGY Corp) 3 ^'-hydroxy-S-.t-octylphenyl)- 

exceeds 500 PP m, they will inWbTthT^^ 

absorption is inhibited to increase the oxvopo Z !? ° Po.yolef.ns and the reaction for oxygen 
that commercial polyo.e ns are no t P XeS or Z V P °^ lefinS - * Sh ° U ' d be P^u.arly Sed 
inhibitors are incorporated in laro^lSS^ oraefto ZentU ^ J*-'* inVentl '° n SinCe radical 
during thermal formation of the P olyolefins P * deter,0ratl0n *at would otherwise occur 

P*'xXC^ such as low-density 

polypentene. ethy.ene-propy.ene copotyLrs SS^SL!^^ ^^ene, poiybutene! 
copolymers. From the viewpoint of oxygen barrier 2^! ? 0po,y , mers - and ethy.ene-pentene 
are preferred. ^ 9 Damer quallty ' hom °- and "polymers of propylene monomers 

po.y:i P s ° ly0,efiniC C ° mP05iti0n ° f ^ "~« " «■» -so com* other thermoplastic resins »an 

* — . containers and other 

making films, sheets and pipes. injeS. mowlT mJSJST " ^ eXtrUSi0n mo,din 9 for 
bottles and other hollow containers. Blow TcJZ can TS£ZT"1 ^ b '° W mo,din 9 ,or makin 9 
extrusion blow molding process which consS ZSino a SSSS T° diff6r9nt W3yS ' 009 beina a " 

a Po.VO.enn of interest, .eaving the 

and extrusion-molding the blend into a sheet 9 " 9 com P° srtion with another polyolefin. 
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The resin composition of the present invention can be shaped at temperatures in the range of 200 - 
320 C which is customarily used in the thermal formation of polyolefins. If necessary, shaping tempera- 
tures of up to about 350* C can be employed. Generally, polyolefins are thermally formed at comparatively 
low temperatures in order to prevent thermal deterioration that would otherwise take place during forming. In 
5 the present invention, however, there is no need to consider thermal deterioration since the oxidation 
catalyst will decompose upon heating to promote the generation of radicals and this enables the resin 
composition to be shaped at fairly high temperatures. 

The thickness of the shaped article is preferably at least 50 urn, more preferably at least 100 urn, most 
preferably at least 400 urn. Thicknesses less than 50 urn are insufficient to achieve the desired oxygen 
10 barrier quality. 

The sheet, packaging material, container and other shaped articles of the resin composition of the 
present invention may be single-layered or, alternatively, they may be laminated with other various layers. A 
polyolefin layer containing an oxidation catalyst decomposes by absorbing oxygen during standing over 
time and experiences deterioration as manifested by reduced strength or bleeding due to the formation of 

75 micro-crystals. In order to avoid these problems and maintain the overall strength of a container, the 
polyolefin layer is preferably laminated with a shape-retaining resin layer made of a material that will not 
deteriorate in strength over time. If a transition metal is used as the oxidation catalyst, the inside surface of 
a food packaging material or container is preferably laminated with a transition metal free layer in order to 
avoid direct contact with the food contents. In a preferred embodiment, one or both sides of the polyolefin 

20 layer containing an oxidation catalyst are laminated with a layer of another thermoplastic resin such as one 
that does not contain an oxidation catalyst. Layers of other thermoplastic resins that can be used include 
those which are made of polyesters, polyolefins, polyamides, polyvinyl chloride, polyvinylidene chloride, 
polyacrylonitrile, polycarbonates or modified products thereof. The polyolefin layer containing an oxidation 
catalyst and layers of other thermoplastic resins can be laminated by various methods including lamination 

25 using adhesives, coextrusion, co-injection molding, co-extrusion blow molding, and co-injection blow 
molding. 

The poiyoiefinic resin composition of the present can be used in many and various applications as 
described below. First, they may be used as container materials for storing foods and other articles that will 
be readily denatured by oxygen. In this case, as already mentioned, foods and other contents are 

30 preferably prevented from contact with transition metals by providing transition metal free resin layers on 
the inner surface of the container. Sheets or films of the resin composition can be used as bag materials, 
blister pack materials or the lid of containers. Pipes of the resin composition can be used as containers by 
sealing the opening at both ends with a suitable means such as a metallic lid. Injection molded containers 
or bottles may be immediately used as practical containers. 

35 In the present invention, films, sheets, containers, bottles and other articles shaped from the poiyoiefinic 
resin composition of the present invention may be exposed to radiations or subjected to a corona discharge 
treatment so as to enhance and improve the oxygen barrier performance of the composition. Preferred 
radiations suitable for this purpose include a-rays, 0-rays, y-rays, X-rays and electron beams, with the last 
mentioned electron beams being particularly preferred for several reasons including the convenience of 

40 equipment and the procedural safety. Exposure to electron beams means accelerating thermions at high 
voltage in vacuo and applying them onto an article of interest. Radiations including electron beams are 
preferably applied at doses of at least 30 KGy, more preferably at least 50 KGy. 

Radiations are applied to at least one side of a film, a sheet, a container or a bottle if they are made of 
a single polyolefin layer containing an oxidation catalyst. Exposure to radiations is also effective even if one 

45 or both sides of the oxidation catalyst containing polyolefin layer is laminated with another resin layer that 
does not contain an oxidation catalyst. Radiations may be applied to any side of films, etc. but they are 
preferably applied to the side having the polyolefin layer containing an oxidation catalyst. Exposure to 
radiations may be performed by various known methods. 

The oxygen barrier quality of the laminate based on the oxidation catalyst containing polyolefin sheet of 

so the present invention will be suppressed if there is an adjacent resin layer containing an antioxidant. Even in 
this case, the desired oxygen barrier quality is guaranteed by performing exposure to radiations in the 
manner described above. A probable mechanism for this phenomenon is that irradiation permits more 
radicals to be formed to surpass the inhibition of their generation by antioxidants or that irradiation promotes 
the generation of radicals in areas where the effects of antioxidants are less intense. 
55 A corona discharge treatment makes use of "corona discharge", a phenomenon in which a conductor 
placed under high voltage in the air undergoes dielectric breakdown only in the area that is close to its 
surface and which has a large potential gradient, with the resulting discharge being sustained until a plasma 
called "corona" develops in the discharged area. For the purposes of the present invention, the corona 
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and they include fHrns/sheete conSne^ boSL et . ? t0 3 C ° r ° na dl ' SChar 9 e tre « 

be produced by applying a ^ high vX e J" " 9 ' ammated ^ COr0na di ^harge can 

. strode, with the S P u^I^ and an oppos.ng 

intended treatment on the surface of the 8utaKw2T^f t0 pedom the 

hollow articles such as containers and bottles T , P erform,n 9 a corona discharge treatment on 

of them is inserted into t^taine whJe' Z Th * P ° Siti ° ned ta SUCh a *»* that one 

between the two electrodes * ^ " pUt ° utside 50 thal the container wall is held 

10 surfa^oT: S ^eSlt^^^ * -PP- to the 

discharge treatment works M^^SS^SSi * ^ * ,nsure that the corona 

composed of a single polyolefi taye cMnaTnJL? ^ " *" ^ t0 be treated " 

effectively treated b ^corona discham ZT^LT^^ ™" Side 0f the la * er ca " °* 

« one side of the po.yo.efin .ayer «2K57££ £ £2 te^ ^ ,T ^ * ,amin3ted 0n 
be subjected to a corona discharge treaLnt In 0 her w! ds ? the P ° ly0lefin ,ayer must 

oxygen to become peroxy radicals which in trn r*t * * 1 f f ° rmed radicals wil1 rea ot with aerial 
radicais. The generated Uope exits Je beUi ,o P °*°T * h Vdroperoxides and 

radical, which in turn react with the po^i^^ET^ " ^ ^ 3 ^ 

- by incorporating an oxidation 
the reaction for the polyolefin to absorb oxygen the , manner descr,bed abov o. whereby 
consumption of aeria. oxygen contributes t an ZZTeXZlTf the f9SU,tin 9 
resin layer. Both exposure to radiations and ™rZ7°c^el^?J !7 ^ °' the po, * 0,efinic 
generation of radicals to achieve a further ImZSSZ « k ^ *" effeCtive in enhancin 9 tne 

- .ayer by virture of the app.ied energy ^Z^lZS"^ * P ° ,y ° lefiniC resi " 

in -oX^STTX 1 ^ ^ PUrP ° Se ° f ^ Ltratin9 the P — a- 
Example 1 

35 

(Modem Oon Wls . in'c, T*„ "Z™**" rmMM > «*■ M °=°N Ox-TRAN ,00 
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Table 1. 



Sample 
! No. 


Concentration 
of cobalt 
stearate , 
pprn 


Oxygen permeability, ml/m 2 »day/atom 


0 day 


7 days 


14 days 


28 days 


58 days 


1 


10 


126.8 


124.3 


122.2 


112.7 


81.6 


2 


25 


145.3 


142.5 


137.2 


114.3 


82.9 


3 


50 


137.1 


136.4 


124.7 


98.0 


42.7 


4 


100 


137.2 


125.9 


105.2 


71.0 


22.0 


5 


200 


105.4 


82.7 


50.6 


11.4 


0.1 


6 


1000 


6.6 


0.1 


0.1 


0.1 


0.1 


Compa- 
rison 1 


0 


151.3 


151.2 


151.2 


151.1 


151.0 



25 

As Table 1 shows, the addition of cobalt stearate as an oxidation catalyst was effective in causing a 
. substantial drop in the oxygen permeability of polyolefin. 

Example 2 

30 

Additional sheet samples 7-12 were prepared by repeating the procedure of Example 1 for the 
preparation of sample 1, except that cobalt stearate was replaced by aluminum stearate or aluminum 
acetylacetonate that were used in the amounts indicated in Table 2, and that the temperature for extruion 
modling was set at 220* C. These samples were subjected to the same evaluation as in Example 1 and the 
35 results are also shown in Table 2. 



6 



EP 0 451 762 A2 



Table 2 



Sample 
No. 



Type and concent- 
ration of oxida- 
tion catalyst* 
(PPm) 



Owen Penneabiiity, ml/m 2. day/atm 




30 



A: aluminum stearato- r. 

arate, B. alununum acetyiacetonate 
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o»d, U on ca talyste . <*""<» **» «*. ..=0 b. «N«, by using alum| „ um 

Example 3 

Additional sheet samples 13 - ?r an n 

45 
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Table 3 



J Sample 
No. 


Type and concent- 
ration of radical 

inhibitor** 
(ppm) 


■ Oxygre 


.n permeability, ml/m 2 »day/atm 


Oday 


Tdays 


l4aays 


28days 


58days 


13 


a 
10 


97.9 


67.9 


33.2 


0.2 


0 


14 


a 
50 


99.1 


- 


43.0 


5.0 




15 


a 

100 


1 102.8 


96.3 


96.3 


88.2 


68.5 


Compa- 
rison 2 


a 

1000 


104.4 


96.7 


98.2 


96.7 


95.8 


16 


b 

5 


35.0 


- 


0.6 


0 




17 


b 1 
10 


77.7 


13.2 


0.3 


0.1 




18 


b 1 
50 | 


77.6 


- 


6.0 


0.3 




19 


b i 
100 ! 


84.3 


59,7 


32.8 


0.1 


0.1 


20 


b r 

500 


88.2 




52.1 


20.0 




21 


b f 
700 


95.1 




78.3 


50.1 




Compa- 
rison 3 


b "I 
1000 


95.8 


92.5 


88.7 


83.1 


62.2 



(The remaining space is left blank.) 
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Sample 
No. 



Type and concent 
ration of radica. 

inhibitor** 
(ppm) 



Table 4 

Oxygen Permeability, m i /nj 2. day/atni 




(The remaining space is left blank.) 
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Table 


5 






5 


Sample 
No. 


Type and concent- 
ration of radical 


Oxygen permeability ,ml/m 2 * 


day/atm 






inhibitor** 

(ppm) 


Oday 


7days 


1 14days 




58days 


70 


31 


9 

10 


96.2 


58.6 


4.4 


0.2 






32 


e 

50 


99.2 


- 


29.1 


4.0 


- 


75 


33 


e 
100 


100.8 


88.5 


90.2 


87.6 


- 




Compa- 
rison 6 


1000 


97.7 


91.4 


101.4 


105.4 


- 


20 


34 1 


f 

10 


100.5 


56.3 


13.6 


0.1 


- 




35 


f 

50 


97.3 




37.8 


3.0 




25 


36 


f 
100 


102.1 


89.3 


78.2 


66.3 




30 


Compa- 
rison 7 


f 

1000 


99.9 


90.7 . 


L01.0 


97.0 





35 



40 



45 



"Radical inhibitors 

a: IRGAN0X1010 

b: IRGAF0S168 

c: TINUVIN622LD 

d: TINUVIN326 

e: IRGAFOS168/IRGANOX1010=2/1 

f: IRGAF0S168/IRGAN0X1010=1/1 



As is clear from Tables 3, 4 and 5, the smaller the content of radical inhibitor, the lower the oxygen 
permeability and hence the better oxygen barrier quality. In contrast, the drop in oxygen permeability was 
negligible in comparative samples 2 - 7 which contained more than 1,000 ppm of radical inhibitors. 

so Example 4 

Additional sheet samples 37 - 39 were prepared by repeating the procedure of Example 1 for the 
preparation of sample 5 except that the sheet thickness was adjusted as shown in Table 5. These samples 
were subjected to the same evaluation as in Example 1 and the results are shown in Table 6 together with 
55 the data for sample 5. 
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is 



No. 



37 
38 
39 
5 



Table 6 



Sheet sample Oxy e e n permeability, ml/^day/atm 



hickness, 
um 


Oday 


Tdays 


14days 


1 ■ — 

28days 


58days 


200 


520.6 


466.2 


417.4 


263.4 


218.4 


400 


266.0 


213.0 


135.0 


32.1 


15. 3 


1200 


78.4 


62.9 


0.1 


0.1 


0.1 


800 


105.4 


82.7 


50.6 


11.4 


0.1 



20 



.fwtty laminatea s „ eet ™ «* ^ acb, M^opylane she* us , na a urethane 



30 



35 



Table 7 
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Example 6 



An additional sample 45 was prepared by repeating the procedure of Example 1 for the preparation of 

^*^uT£i^t^ was adjusted to 25 °' c - 

o 7'. * 3fter eXtrUSI ° n m ° ldin9, 0ne surface of tne she * was exposed to electron 
beams at an acceleration voltage of 200 kV for a total dose of 5 Mrad. Another sample 46 was p epared Ibv 

Z E2, r '? r0 6XCePt th3t ^ eXP ° SUre d0SS ° f e,ectron beams was^ncreaTd toT Mrad" 
St.ll another sample 47 was prepared by repeating the same procedure except that exposure to electron 

eZLT n ?r fa T i thrSe SamP ' eS tHUS W6re Sub * Cted ^ the same evlatio^ a in 

Example 1 and the results are shown in Table 8 below. evaiuanon as in 



75 



20 



Table 8 



25 



Sheet sample 


Oxveen Dermpah<m-v ™i /_2_ 


No. 


Exposure 
dose, Mrad 




1 ^ i "ix/ia "uay/atm 


0 day 


7 days 


14 days 


30 days 


45 


5 


120.0 


65.0 


38.0 


12.0 


46 


10 


53.0 


32.0 


18.0 


6.0 


47 


none 


266.0 


213.0 | 


135.0 


20.0 



* 10 etec "° n beams - eBea,ve ln """*» •» "w« 

30 Example 7 

Polypropylene A (M.I. 0.5) that contained 200 ppm of cobalt stearate in t p m . „; , h 
Example 8 

sheet that sist9d Qf ^ propy|ene J*; i^J^ScS^ 250 um P 50 a :' nate H 
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Table 9 
Oxygen Permeability, 



10 




15 



As is clear from Tahlo a n ~ , 

An additional sample 52 was n 

was performed. &** £2^, "P^ 1 * ,his « t that no ™ * J** ° f 10 m/mi "- 
-suits are shown in rl ta "* WaS SUbiected * the JTJS^ " d * cha f treatment 

Hl sample 1 and the 
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Example 10 

- - —on of 

that consisted of po.^1^ B | *» neither 

of the laminated Let Zt ^ ^T * >nd B res P ectiv e thicknesse 1 °* P ' y ' aminated sh ^t 
to a corona discharge ££1 uJZT A cont£^" ™ T "* 250 Wm " -* 

52 except that the £pJ?^£T ** "T condi *>n* as in b2£S 9 WaS 



50 



55 
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Table 10 
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Sheet sample 


Oxygen permeability. ml/m 2 »sav/atm 


s 


No. 


uorona dis- 
charge power, 

W/m 2 -mln 














0 day 


7 days 


14 days 


30 days 


10 


52 


667 


204.0 


82.0 


65.0 


13.0 




53 


none 


266.0 


213.0 


135.0 


20.0 


15 


54 


667 


101.0 


33.0 


32.0 


19.0 


55 


100 


101.0 


62.0 


43.0 


28.0 




56 


none 


134.0 


98.0 


70.0 


38.0 



As is clear from Table 10, the oxygen barrier quality of propylene sheets could be enhanced by 
discharge treatment. y 



corona 
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Example 11 

m ha ?S yl T Ct 2? C ° ntained 200 PPm ° f C ° balt Stearate in terms of tne concentration of 
cobalt atoms and which did not contain a radical inhibitor was extrusion molded at 260* C to form a sinale- 
fayered sheet of polypropylene, which was subsequently stored indoors for 4 months (sheet a) 

Sheet a was ground into particles and added in an amount of 0.2 part by weight to one part by weight 

isssyir.T. 9 no radicai inhibitor - To the mixture - coba,t stearate was ■*« * «* « 

amount that the total concentration of cobalt atoms would be 200 ppm. and the resulting blend was 
wTdeslnlf * *f I sheet of Po-ypropylene in a thickness of So'o urn whTch 

rTulfcTs^ SheSt ^ SUbj6Cted t0 «" — as in 1 and the 

Example 12 

w.inIU e t,? r0Und P f? ,eS ° f u She6t " Pr6pared ^P' 6 11 were added in 30 a ™unt of 0.25 part by 
we ght to one part by weight of polypropylene containing no radical inhibitor. The resulting blend and 
glypropylene B containing neither oxidation catalyst nor radical inhibitor were co-extrusion molded at 

iZZLZZ I, ! n8t8d She9t haVin9 3 t0tal thickness of 1 mm that consisted of the 

SET? h k 40 L B " 0 sandwiched b9twee " Polypropylene B layers each having a thickness of 

Snit/IEF T 58 r S 0btai " ed - ™ S Sampl6 W3S Sub * cted t0 the sa ™ evaluation as in 
Example 1 and the results are shown in Table 11. 



Table 11 



50 


Sample 


Oxygen permeability. ml/m 2 » day/atom 




No. 


0 day 


14 days 


28 days 




57 


121.2 


0.4 


0.1 


55 


58 


116.2 




17.2 



As is clear from Table 11, the oxygen barrier quality of a polypropylene sheet could be improved by 
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70 



75 



blending with a polypropylene composition that had been o*dized upon standing. 
Example 13 

conc^SrrX ^t^^^^ Ration catalyst, in terms of the 

comparative sample 101 were fab£ £by ZZ'Ts^T T Mdi ^ ™ - £ 

replaced by the oxidation catalysts .ho^T^to^^r^^ ^ that COba,t st9arate was 
comparative sample 102 were fabricated by repeat!™ Ll! Samp ' eS 105 and 106 ™* 

that the concentration of cobalt atoms ta^KXE V" ° f Sam <> le «" ^ept 

average wall thickness of the body was reduced to SSuZ , T Sh ° Wn in Tab,e 12 «d that the 
^molding samples ,0, - i 0 6and Xarat^ 

measuring the time-dependent profile of oxvoen S2?hl? ° 2 WSre ,eft t0 stand * 25' C for 
Contois, inc). For samp.es 105 and 108^^.^^!^ 0 *™ N 10 ° (Modern 

ment was conducted on.y on the 30th day . The J^£* \°^%°^ en P^^eability measure- 
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55 



Table 12 



No. 



Bottle samp le 



Oxidation cata- 
lyst*** and its 

concentration, 
ppm 



Oxygen permeability, ml/ m 2 . day/atm 



10 days 



30 days 



60 days 



90 days 




*** 



C: aluminum acetylacetonate 
D: titanium oxyacetylacetonate 
E: manganese acetylacetonate 

As described in detail on the foreooinn 
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resins that have oxygen barrier quality. The present invention also provides a sheet and a container that 
have oxygen barrier quality using such an improved polyolefinic resin composition. Further, the present 
invention provides processes for producing such a sheet and container. 
(The remaining space is left blank) 

The improved resin composition comprising a polyolefin, an oxidation catalyst and 0 - 500 ppm of a 
radical inhibitor can be used to fabricate a sheet and a container that have good oxygen barrier quality on 
its own without being combined with expensive other resins that have oxygen barrier quality. 



Claims 



10 



1. A polyolefinic resin composition that comprises a polyolefin, an oxidation catalyst and 0 - 500 ppm of a 
radical inhibitor. 

2. A polyolefinic resin composition according to claim 1 wherein said polyolefin is a homo - or copolymer 
75 of a propylene monomer. 

3. A polyolefinic resin composition according to claim 1 or 2 wherein said oxidation catalyst is a 
compound of a transition metal. 

20 4. A polyolefinic resin composition according to claim 1 or 2 wherein said oxidation catalyst is an 
aluminum compound. 

5. A polyolefinic resin composition according to any one of the preceding claims wherein said oxidation 
catalyst is contained in an amount of at least 100 ppm in terms of the weight of metal atoms. 

25 

6. A polyolefinic resin composition according to any one of claims 1 to 4 wherein said radical inhibitor is 
contained in an amount of 0 - 100 ppm. 

7. A sheet having an oxygen barrier property that is made from the resin composition recited in any one 
30 of the preceding claims. 

8. A packaging material having an oxygen barrier property that is made from the resin composition recited 
in any one of claims 1 to 6. 

as 9. A packaging material having an oxygen barrier property that is comprised of a laminate of a layer made 
from the resin composition recited in any one of claims 1 to 6 and shape-retaining resin layer. 

10. A container having an oxygen barrier property that is made from the resin composition recited in anv 
one of claims 1 to 6. 



40 



11. A hollow container having an oxygen barrier property that is made from the resin composition recited in 
any one of claims 1 to 6. 

12. A process for producing a sheet having an oxygen barrier property by melt extrusion molding the resin 
45 composition recited in any one of claims 1 to 6. 

13. A process for producing a sheet having an oxygen barrier property, which comprises mixing a 
polyolefin with a metal catalyst, leaving the mixture to stand for oxidation, blending the oxidized mixture 
with another polyolefin, and extrusion molding the resulting blend 

so 

14. A process for producing a sheet having an oxygen barrier property, which comprises shaping the resin 
composition recited in any one of claims 1 to 6 and subsequently exposing the shaped composition to 
radiations. 

ss 15. A process for producing a sheet having an oxygen barrier property, which comprises shaping the resin 
composition recited in any one of claims 1 to 6 and subsequently performing a corona discharge 
treatment on the surface of said shaped composition. 
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16 " P A aSo„TZrSV e £S^» • -f; --v. which comprises making a 

molding said parison or preform. a " y °" e ° f c,a,ms 1 to 6 and subsequently blow 
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© Polyolefinlc composition having oxygen barrier property, as well as sheet and container made of 
said composition. 



© The improved resin composition comprising a 
111 polyolefin, an oxidation catalyst and 0 - 500 ppm of 
a radical inhibitor can be used to fabricate a sheet 



and a container that have good oxygen barrier qual- 
ity on its own without being combined with expen- 
sive other resins that have oxygen barrier quality. 



Rank Xerox (UIO Business Services 



J 



European 
Patent Office 



EUROPEAN SEARCH 
REPORT 



Category 

X 



Citation of dnr,m^„. . ~ — 1 



Citation of document with Indication, where appropriate 
of ^levant passages 

EP-A-0 301 676 (SHELL OIL COMPANY) 
' abstract* ■ ' 
' claims * 

l-n'SVft 596 (UN ' 0N CARBIDE CORPORATION) 
page 15. hne 9 -page 17, line 25; claims" ' 

"abSracr 7 - ^ COMPANY, ,NC.) 

I ' column 1, line 1 - column 2, line 40 * 

\?L A Vf\ 547 (SAARG US CHEMICAL N. V.) 
the whole document* 



Relevant 
to claim 

1-6 



1-16 



1-16 



Application Number 

EP 91 10 5546 



CLASSIFICATION OF THE 
APPLICATIO N (int. CI.5) 

C 08 K 5/00 
C 08 L 23/02 



The present search report has boon a.,— 

wn nas oeen drawn up for all claims 

Date of completion of search 

21 February 92 



Place of search 

The Hague 



TECHNICAL FIELDS 
SEARCHED (Int. CI.5) 



C 08 K 
C08L 



CATEGORY OF CITED DOCUMENT*; 
: « £*2 ^'e-n, ,f taKen alow 

' ^^ofT™ 1 " COmb,ned another 
uocument of the seme catagory 

: technological background 
: non-written disclosure 
: Intermediate document 
eOIY ° r P ri "CP'e underlying the Invention 



Examiner 

CLEMENTE GARCIA R. 

?! <J ocun > e "' cited In the application 
- .! Ument C,,ed '<>r other reasons 



A: member of 



2=,? Pa ' em co-.Po nd .n 9 



